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Abstract 
Lahan Swamp is important as a national wetland of Thailand, providing water for nearby agriculture, fisheries and 
even people in Chaiyaphum municipality.  Water samples from eight monitoring sites in Lahan Swamp were 
collected in November 2009, January, March, May and August, 2010 and analyzed for temperature, pH, salinity, 
Dissolved Oxygen (DO), turbidity, transparency, Total Dissolved Solids (TDS), Biochemical Oxygen Demand 
(BOD), ammonia-nitrogen (NH3-N), nitrite-nitrogen (NO2-N), nitrate-nitrogen (NO3-N), Total Phosphorus (TP), 
Coliform bacteria and E. coli. Then all data were used to produce water quality maps with the ArcGIS program. The 
results classified water quality of Lahan Swamp at class 2, as described by The Pollution Control Department of 
Thailand, suitable for consumption but requiring special water treatment. However, the water can be used for fishing, 
swimming, and water sports.  Yet, in some months, water qualities at Lam Kunchoo, Klong Sansab, Shrine-pump 
station, and Don Lanam village were poor with BOD values at 6.1, 6.6, 7.0, and 7.8 mg/L, respectively. They were 
categorized as class 5 thus should only be used for navigation. Since the human community and industrial areas are 
growing around Lahan swamp, wastewater treatment regulation and fishery restriction will be needed to protect water 
quality in this swamp. 
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1. Introduction 
Water resources have been crucial for human life since prehistory. Currently this resource is used for 
agriculture, fishery, transportation and within the household. These activities produce waste that 
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deteriorates water quality in many reservoirs and wetlands around the world. Regular water quality 
assessment is essential in water quality management, demonstrating water quality status and assisting to 
find the sources of water contamination [1].  
Lahan swamp is the fourth largest national wetland of Thailand. Unfortunately, there are many 
problems in the swamp, for example, the expansion of residential and industrial areas, alkaline soil from 
rock salt, decomposition of dead plants especially algae, pesticide and herbicide contamination from 
agriculture, and biodiversity reduction such as in fish likely due to overfishing and unsustainable fishing 
methods, the reduction in bird population because of roadway construction, levee construction and fishery, 
invasive plant species and the extinction of native aquatic plants [2]. Meanwhile, management and 
monitoring of this area is still limited. Thus this study is aimed at evaluating physical, chemical and 
biological qualities of Lahan swamp and to give suggestions for future management of this valuable 
wetland.  
2.  Materials and methods 
2.1. Study site 
Lahan swamp is located in Chatturat district, Chaiyaphum province (Fig. 1). It is 10 km from 
downtown Chatturat district. Its area covers 29.09 km2 [3]. It is surrounded by the Chi River, Nong Bua 
Hai and Ban Kok subdistrict, Lahan subdistrict and Nong Bua Ban subdistrict in the North, South, East 
and West, respectively. Lahan swamp is approximately 190 m above sea level and receives much of its 
water from Lam Chanchoo in the southwest while the water outflow occurs within the Chi River in the 
North [2]. The water depth in the rainy season ranges from 2-3 m but it declines to approximately 1-2 m 
in the dry season. The soil base is salt rock; therefore, water salinity may increase in summer. Moreover, 
this area has been used for salt mining, giving further evidence for previous disturbance. Currently, this 
practice has been discontinued by the Royal Irrigation Department [4]. 
2.2. Water sampling and analysis 
Water samples from eight monitoring stations (Table 1) in Lahan Swamp were collected during 
November 2009; January, March, May, August and September 2010. The two liters of water samples 
were collected in polyethylene bottles and fixed at 4 oC before being sent to The Center for Scientific and 
Technological Equipment (CSTE), at Suranaree University of Technology, Nakhon Ratchasima, Thailand. 
Water parameters including Biochemical Oxygen Demand (BOD), ammonia-nitrogen (NH3-N), nitrite-
nitrogen (NO2-N), nitrate-nitrogen (NO3-N), Total Phosphorus (TP), coliform bacteria and E. coli were 
measured and analyzed according to American Public Health Association (APHA) [5]. On the other hand, 
temperature, pH, salinity, Dissolved Oxygen (DO), and Total Dissolved Solids (TDS) were measured 
using YSI-85 Multi-Probe in the field. The water quality results were compared with surface water 
quality standards of Thailand. In addition, the geographic information system program (ArcGIS) was used 
to show spatial differences of water quality at each station. 
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Fig. 1. Lahan swamp and water sampling station locations in Chaiyaphum province, Thailand 
Table 1. Water sampling station coordinates 
 
 
 
 
 
 
 
3. Results and discussion 
We found that water quality in Lahan Swamp was in class 2 (good) according to the surface water 
quality standards of Thailand. It was suitable for consumption with some special water treatment 
processes before used; fishery, swimming and water sport were also acceptable in this area. Thus we 
demonstrate that Lahan Swamp is more satisfactory class than other lake in the area, such as, Bueng 
Thung Sang [6] and East Si-Tan Lake [7] where were class 2 of the surface water quality standard in 
Thailand. However, high salinity and conductivity were found in summer because of salt rock [2]. On the 
other hand, the high turbidity and coliform bacteria were found in the rainy season likely from erosion 
and pathogen contamination from the outer to inner swamp. Furthermore, a detention project has now 
commenced in the area [8]. Therefore, salinity, conductivity, turbidity and coliform bacteria will likely be 
influenced, precautions should be taken. Moreover, BOD from dead plants especially algae and water  
Code Stations Coordinate 
1 Lam Kunchoo 47P 0812443, 1731747 
2 Klong Maklua 47P 0812886, 1732888 
3 Klong Sansab 47P 0812773, 1733256 
4 Klong Yaykaeo 47P 0810192, 1734532 
5 Middle of Lahan swamp 47P 0810595, 1731963 
6 Huay Kok 47P 0808620, 1729959 
7 The Shrine-pump station 47P 0810813, 1726745 
8 Don Lanam village 47P 0811150, 1729489 
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hyacinth as well as E.coli from fishing and community wastes were the most noted pollution in Lahan 
Swamp. The results of this study concur with studies on Chilika Lake, the Orissa coast of India and 
Yeongrang lake in Sokcho. The high BOD value was found at the stations where the decomposition of the 
weeds occur which is indicative of assimilation of organic load [7, 9, 10] and rainfall runoff [11].  
 
Fig. 2. BOD level map of Lahan Swamp in (a) November 2009; (b) May 2010; (c) August 2010 
a b 
Shrine-pump station 
Klong Sansab 
c 
Don Laman 
Lam Kunchoo 
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When considering each water station, the Shrine-pump station and Klong Sansab should be carefully 
monitored in summer because BOD values were highest 7.0 mg/L in November 2009 and 6.6 mg/L in 
May 2010, respectively for both locations (Fig. 2a and 2b). On the other hand, Lam Kunchoo and Don 
Lanam village should be closely monitored in the rainy season due to high BOD value of 6.1 mg/L and 
7.8 mg/L, respectively in August 2010 (Fig. 2c).  
One possible solution for remediation is swamp dredging to reduce BOD from dead plants; however, 
this activity must reach a depth no more than 1.5 m depth to prevent rock salt contamination. Furthermore, 
giving knowledge is one of solution for fishing and community wastes, such as teaching sustainable 
fishing methods, devices and equipment. Restrictions of zone and time for fishing should be set. Further 
study may implicate other anthropogenic sources in the future. 
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